Exploratory Analysis of the Traditional Philosophy Underpinned Urban Sustainability Model for Chinese Cities  by Dong, Wenli et al.
Procedia Engineering 21 (2011) 838 – 845
1877-7058 © 2011 Published by Elsevier Ltd.
doi:10.1016/j.proeng.2011.11.2085
Available online at www.sciencedirect.com
Available online at www.sciencedirect.com
   Procedia Engineering  00 (2011) 000–000 
Procedia 
Engineering 
www.elsevier.com/locate/procedia
2011 International Conference on Green Buildings and Sustainable Cities 
Exploratory analysis of the traditional philosophy 
underpinned urban sustainability model for Chinese cities 
Wenli Donga∗, Jamie Mackeea, Michael Maka 
a School of Architecture and Built Environment, the University of Newcastle,Callaghan, NSW2308, Australia. 
Abstract 
The Holistic Sustainability Evaluation Framework for Chinese Cities discusses the overlapping worldviews of the 
east and west to provide better understanding on how systems theory could be applied on sustainability evaluation 
methods, based on the indigenous philosophies of China. After collecting the qualitative data of thirteen large urban 
design projects in four distinct Chinese cities, this paper tries to find out how the traditional philosophy and western 
models were underpinning the urban practices in Chinese cities, and to further establish the sustainability evaluation 
model. The future work is to validate this framework by testing an external case in China.  
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1. Introduction
Chinese traditions offer conceptual resources for ecological thinking by placing economics within a
wider socio-ecological fabric, emphasizing soft technologies, challenging meta-economic assumptions, 
and encouraging systemic wisdom [1]. The Chinese worldview derived from Chinese philosophical 
traditions of Confucianism, Taoism, Buddhism, neo-Confucianism which are based on ideals of harmony, 
human perfectibility and systemic theory within natural systems and processes. In imperial times, 
institutional religions are various organic mixtures of Buddhism and Taoism within a Confucian 
framework [2]. However, many of the urban theories and sustainability evaluation methods applied to 
Chinese cities now have been appropriated from the western models of urban development. Since the 
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concept of sustainability is value-based, and values can vary over time and between cultures [3]. The 
sustainable development evaluation needs to be tailored-to-fit the environmental, social and economic 
conditions in an individual region [4].This has provided motivation for this research to find out how the 
traditional philosophy and western models were underpinning the urban practices in Chinese cities, and to 
establish the sustainability evaluation methodologies that are based on indigenous philosophies and 
thinking and the local practices in China. 
2. The Process for Building an Sustainability Evaluating Framework 
Various authors explored the establishment of integrated models for evaluating sustainable 
development [5] [6] [7] [8].They are far different in regards to the structure of framework, as well as the 
methodology that are employed. 
Lombardi’s model for evaluating sustainable development laid a foundation for this area in terms of the 
context of sustainable development at policy, values, management, implementing, and the time horizon 
etc. It concludes three key layers of evaluation framework as the existing approaches to evaluation, the 
indicators at all levels aggregated together, and assessment methods with a directory and link to 
framework. Several issues are supposed to be concerned in constructing proposed framework, including 
dimension, space, functions, accessibility, environmental compatibility, historical/cultural significance, 
feasibility, visual appeal, flexibility, adaptability, institutional sustainability, interest, concern, as well as 
the time horizon[7]. However, it does not clarify how the traditional theory was developed into a proposed 
framework. Unlike the three layers of the framework, indicators and assessment methods in Lombardi’s 
framework, the properties of the system in Plessis’s theory represent the similar essence as the eastern 
philosophies. The system stresses not only the entities that make up the system, but also the cross-scale 
structure, linkages, interactions and the linkages between them.  The behavior of the system and the 
system attributes use the words such as ‘flows’, ‘dynamics’, ‘adaptability’, ‘transformability’, ‘self-
organization’ etc. Besides the flows, the potential is another important behavior of the system. In terms of 
the concept of urban sustainability, Plessis described it as an ecological worldview, a function of 
relationship, interplay between change and persistence, a reflective process, and a new view of urban 
sustainability. The city as a complex and adaptive system is also characterized by holarchical and 
panarchical structured noosystem, as well as symbolic construction. All these statements represent the 
similar spirit of eastern philosophy. 
However, in terms of the research methodology, Plessis’s process is purely a theoretical exploration to 
define a world view by the analysis of ecology and society articles, and a second round of quantitative 
analysis of themes used in papers by coding conceptual framing, method used, research design, research 
objectives, case studies, aspects studied, as well as how the system and its properties are defined and 
studied.  Despite its focus on the theoretical exploration, this method could be applied in the literature 
review on the existing sustainability evaluation methods and traditional philosophies in this paper. 
The methodology in Lombardi’s theory includes case studies for validation. They aim at the 
application to check the completeness, duplication, consistency and internal logic of the model. It is 
noticed that the cases in the older edition of the publication focused on the identification of relevant 
evaluation criteria, stakeholders’ views and quantitative indicators synthesis, whereas the new edition 
adds another case to highlight interrelations and links in decision-making, which is one of the key features 
in holistic theories. The other way of using the case study in these researches is the example of RESCUE, 
where the case studies are employed for the mutual purposes of developing a set of evaluation method as 
well as finding out the best local practices. In doing so it developed an analytical sustainability framework 
for finding out good practice of brown field development in Europe [8]. 
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3. The Tentative Sustainability Evaluation Framework 
Traditional reductionist methods of analysis, which breakdown and isolate the component parts will 
bring the risk of fragmented decision making with potential unforeseen consequences. Systemic, holistic 
and hierarchical assessment of sustainability is therefore needed. The western model of sustainability 
evaluation frameworks are either in nominal loops, or linear, ordinal categories, without loop. Each 
category has its strength and weakness because of their intrinsic characteristics. The tentative 
Sustainability Evaluation Framework shown in Fig 1(a) is embedded with the character of “ordinal loops” 
of the traditional diagram ‘Yin-Yang” that tries to combine the strength of both sides, adapted from the 
Chinese indigenous knowledge which view the environment as keeping a balance of waxing and waning 
in the cycle of the universe [9]. This framework tries to integrate the hierarchical contents of modalities 
and the dynamic changes between the human and environment interfaces. Fig 1(b) is the further 
development of this diagram into a spiral shape pattern. This illustrates the cyclical, wavelike, and 
continually changing relationship within the nested groups. 
 
       
Fig. 1. (a) The tentative Holistic Approach for Evaluating Sustainable Development [9]; (b) The hypothesis of  model 
4. Analysis and Modeling 
The construction of a tentative theoretical framework towards an indigenous environmental philosophy 
can be applied to current sustainable urban development issues in China and Asia-Pacific. This paper is to 
further establish the theoretical model for evaluation from case studies on 13 urban developments in four 
Chinese cities: Shenzhen, Wuhan, Harbin and Xi’an.  
Case studies are used as the main research strategy. Cross-case analysis is the chief method for the 
purpose of deepening understanding of the generic processes or explanation that occurs across individual 
cases [10, 11]. The cases are carefully selected to ensure variety and opportunities to learn. Data are 
gathered through semi-structured interviews. Besides the interview transcriptions, the resources to derive 
narratives also include formal government documents, on-line government document and journals. 
For each urban project there are three participants interviewed for the case studies. The project 
managers are sourced from planning bureaus when governments are the proponents of the projects. They 
are sourced from the real estate or investment companies when the private sector is responsible for the 
project. The designers are sourced from architecture and urban planning research institutions when the 
public sector is the responsible for the projects. They are sourced from the architect or consultant 
companies when the private sector is responsible for the design and planning process. Participants are 
required to provide their time to participate in a semi-structured interview. They are asked to give their 
views and insights into the project that they were involved.  They are not asked to divulge any corporate 
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secrets or any material that would jeopardize their employment. The interviewer is trying to understand 
the decision-making in regard to the sustainability issues of the project.  
In analysis, qualitative method is used as indicated in this research, as the qualitative coding are the 
basic steps in working with transcribed records of interviews and secondary sources obtained from 
qualitative data archives. Nvivo is particularly appropriate for analysis of free flowing texts[12]. 
4.1. Analyzing words and Coding 
Key-words-in-context (KWIC) and coding are the two major ways to identify the themes in the model. 
The coding according to the Interview Questions (IQ) in semi-structured interview forces the judgments 
about the meanings of contiguous blocks of text.  Coding could identify themes, build codebooks, mark 
texts, construct models by relationships among codes, and test the models against empirical data. Coding 
identifies a corpus of text, and then selects the units of analysis within the text. Finding themes and 
building theory may require fewer cases than comparing across groups and testing hypotheses or models. 
Coding assigns codes to contiguous units of text and they act as values assigned to fixed non-overlapping 
units of analysis which could be nominal, ordinal, or ration scale values in content analysis. 
Compared to the IQs which are prepared before the interview, the KWIC are identified in the 
transcriptions as high frequency words. KWIC as one strategy for word analysis is created by finding all 
the places in a text where a particular word or phrase appears and printing it out in the context of some 
number of words before and after it. This process produces a concordance. Except KWIC, other methods, 
such as word counts, structural analysis and semantic networks cognitive maps all remove words from the 
contexts in which they occur so that nuance may occur[13]. 
4.2. Building codebooks 
In the analysis of all interview transcriptions, 89 KWIC are conducted. 16 Theory Questions (TQ) and 
36 Interview Questions (IQ) are coded. Codebooks are organized lists of codes, in way of hierarchies as 
shown in the example of TQ 1.1-TQ1.4 in the following table (Table 1). 
4.3. Cluster analysis and building conceptual models 
With the codebooks built, its completeness, duplication and internal logic are explored using cluster 
analysis, which is used in the analysis to visualize patterns by grouping nodes that are coded similarly.  
Fig 2 (a) provides a graphical representation of sources or nodes to make it easy to see similarities and 
differences. When setting the number of cluster to be 16, the branching diagram in Fig 2 (b) could show 
the 16 new groups of nodes. This adjusts the sequence of the 124 nodes as points on the perimeter of a 
circle. The nodes in the cluster analysis diagram that appear close together are more similar than those 
that are far apart. This recombines the 16 groups of nodes in the tentative framework into new groups as 
illustrated in Fig 2 (c). The themes of each group are summarized in Table 2.  
It could be identified from Fig.3 (a) and (b) that most of the groups are not sourced from single 
modality. Even more, when most of the environmental themes are accumulated on the one half of the 
circle, and the anthropogenic ones on the other as a dichotomic pair, there is still one or two abnormal 
group within each other. This explains the nested nature of the framework, as Yin and Yang are also 
inter-penetrating into each other, and there is no clear boundary between the two. Similar patterns exist at 
different levels of objects and properties, but such periodical repetition is never exactly the same [14]. 
Once a set of themes are identified, it is needed to identify how things are linked to each other in the 
model. The matrix coding query of 124 nodes is conducted to identify the existence of relationships 
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among the codes. The more references mean that they are more related. Their relationship could also be 
positive or negative. Using the query outcome, connectors in Fig 4 (a) show the relations within the 
model are all pervading. The similarity analysis is another way to show the forces among the framework. 
The circle graph in Fig 4 (b) represents all the items as points on the perimeter and the similarity between 
items indicated by the connecting lines. There is higher density of connecting lines when lower similarity 
is required to be displayed. 
Table 1. Codebooks of TQ 1.1-TQ1.4 
KWIC 1.1Bicycle KWIC 1.3 Business  Office 
KWIC 1.1Metro KWIC 1.3 Compatibility 
KWIC 1.1Parking KWIC 1.3 Land Use 
KWIC 1.1Public transport KWIC 1.3 Mix of Land Use 
KWIC 1.1Transportation Studies KWIC 1.3 Residential 
IQ 1.1aTraffic concept in adopted 
transport context 
IQ 1.1bPublic transport 
TQ 1.1 Could 
this project 
connect 
different city 
districts and 
provide access 
for all means of 
transport 
IQ 1.1cDiversified transport systems 
TQ 1.3 How 
does this 
project consider 
the balance of 
the land use and 
increase the 
mix of uses 
IQ 1.3a  Secondary and third uses of 
buildings and building plots 
KWIC 1.2 Development Process KWIC 1.4 Compact 
KWIC 1.2 Industry KWIC 1.4 Density 
KWIC 1.2 Land Management KWIC 1.4 Diversified Cultures 
KWIC 1.2 Network society KWIC 1.4 Development Degree OR Reserve 
Land 
KWIC 1.2 Relationship to Superior 
Planning 
KWIC 1.4 Derelict OR  Declined OR  
Single OR Monotony 
KWIC 1.2 Relocation Housing KWIC 1.4 FAR  OR Development Intensity 
KWIC 1.2 Underground Space IQ 1.4b Redevelopment 
IQ 1.2a Regional economic and spatial 
development strategy 
IQ 1.4a Vacant suburb infill or Urban 
agriculture 
IQ 1.2b Socio-economic and commercial 
demand 
IQ 1.2c  Regional land management pool
TQ 1.2 How do 
you manage to 
achieve high 
quality 
planning in 
urban form and 
land uses 
IQ 1.2d  Integrated urban development 
strategy 
TQ 1.4 How 
does this 
project 
designed to 
control urban 
growth and 
curb urban 
sprawl 
KWIC 1.4 Sprawl OR Evacuate OR  Move 
out OR  Sea reclamation OR Expand 
 
    
Fig. 2. (a) Tentative framework; (b) New-hierarchy after cluster analysis of 124 nodes; (c) The re-organization of the hierarchy with 
the cluster analysis output 
In the eastern philosophy, people recognized feedback loops among the five elements. There are two 
kinds of relationships: promoting and counteracting. The promoting relations can be regarded as the  
843Wenli Dong et al. / Procedia Engineering 21 (2011) 838 – 845 W. Dong, J. Mackee and M. Mak / Procedia Engineering 00 (2011) 000–000 
positive influence in system dynamics, and the counteracting relations as the negative influence. Fig 4 (c) 
shows the famous map of promoting and counteracting relationships among five elements in eastern 
philosophy [15]. While in the analysis of the data transcriptions, there is a similarity of the relationships 
within the model, as shown in the diagrams above. It will need to interpret each relationship, whether they 
are positive or negative to each other in terms of sustainability. The interpretation shows that the 
promoting relations are usually identified as ‘help to realize’, ‘as one aspect to meet ’, ‘as a result of’, ‘an 
Table 2. The themes of the new groups in the framework 
1 Urban Sustainability 
2 Environment Human 
4 Natural Environment Modified Environment Human Objective Human Subjective 
Renewal, energy and 
biotope environment 
Land use and sustainable urban 
form discourse 
Planning management, 
operation and public 
participation 
History, culture, 
diversity and aesthetics 
Natural site conditions 
and complains 
Institution system and 
sustainable urban form 
discourse 
Flexibility and 
compatibility in planning 
Aesthetics and public 
participation 
Energy, pollution and  
research 
Decision making, realization 
and research analysis 
Planning control Value and orientation 
16 
 
 
 
 
Landscape and climate Transportation systems Anthropogenic conditions Human cognition 
 
 
 
Fig. 3. (a) The correspondence of the model to the diagram of Taiji; (b) The Sustainability Evaluation Framework Index System 
 
 
 
 
 
 
 
Fig. 4. (a) Connections in the model; (b) Similarity in the model; (c) The feedback structure of promoting and counteracting among 
Five Elements [15] 
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alternative of’, ‘solutions for’, ‘increase’, ‘allow only’  And the counteracting relations are shown as 
‘affects the feasibility ’, ‘negative to’ and ‘restrict’.  Besides the promoting and counteracting forces, 
‘comes after’, ‘in the process of’ ‘could not follow the trend of’ also indicate the dynamic and 
interdependent attribute of the holistic system. 
5. Discussion 
The world consists of human activity and natural phenomenon in mutual interactions changing 
overtime. This is represented in both the Yin-Yang diagram of Taoism and also the integral environment 
system[16]. Taoism believes that there are ‘natural laws’ which are summarized as opposition, 
interdependence, inter-transformation, and dynamic between Yin and Yang. Yin and yang are not 
inherently paradoxical since they can change into each other. This is the other law of interdependence and 
inter-transformation. The last law is that the qualities of yin and yang counter and complement in 
oscillating flux. Taiji (Supreme Ultimate) is the expression of their unity, opposition and energy. So the 
dynamic balance explains the gradients on a scale of complete yin and yang [17]. It avoids reductionism 
views which explain the whole only in terms of parts, focuses on organisational principle and 
understanding of systems, dynamics and tensions. 
The approach of making inquiries is quite different in Eastern and Western scientific approaches. 
Eastern science approach starts out with abstract concepts about the nature of the world, whereas Western 
science is foremost based on empirical observations [16]. We may achieve better results if we can 
appropriately combine these two approaches into a harmonious one.  The exploratory analysis of the 
Holistic Sustainability Evaluation Framework in this paper is actually a Western research approach 
towards an Eastern Framework. A conceptualized framework is supported and validated in the analysis 
which could explain the cyclical, wavelike, and continually changing relationship within the holistic 
system.  
6. Conclusion 
With the qualitative data of thirteen large urban design projects collected in four Chinese cities, 
research found out that the traditional philosophy and western models were underpinning the urban 
practices in Chinese cities, and further established the sustainability evaluation model. The tools and 
recommendations will be derived from the case studies in the cities of Shenzhen, Wuhan, Harbin and 
Xi’an in China, to assist the end users to achieve sustainability in future designs. However, the 
implementation of this model still needs to be tested, to justify its applicability in different cultural 
regions and local practice in terms of the transferability, as well as dealing with the possible faults within 
the model to see how to improve it. The practical applications of this approach are also required to be 
tested in real decision-making to see whether it increases the likelihood of greater sustainable 
development in urban districts and cities. Thus the future work is to conduct a complementary study for 
validating the applicability of this framework by testing an external case in China. The paper forms part 
of the first author’s higher research degree thesis. 
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